Lacrimal sac · Diffuse large B-cell lymphoma · Japanese patients Abstract Purpose: To report a Japanese patient with diffuse large B-cell lymphoma (DLBCL) in the lacrimal sac. Methods: This is a case report of a 52-year-old Japanese woman who presented with a 3-month history of epiphora on the right side and a 1-month history of swelling on the right medial canthal area. Lacrimal sac irrigation showed patency of the lacrimal drainage system. Imaging studies revealed a lacrimal sac mass with involvement of the nasolacrimal duct. Results: Histopathology and immunohistochemistry of the biopsy specimen revealed DLBCL. Systemic workup revealed no other lesion. The patient received 6 cycles of R-CHOP regimen. After completion of the 5th cycle of R-CHOP, all of the symptoms had resolved. Conclusion: We report a case of DLBCL in the lacrimal sac, which is the most common type of lacrimal sac lymphoma in Japan. Since DLBCL is one of the aggressive types of lymphoma, Japanese patients with lacrimal sac lymphoma tend to have a poor prognosis.
Introduction
Lacrimal sac lymphoma is a relatively rare condition. Diffuse large B-cell lymphoma (DLBCL) and extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) are the most common histological types of lacrimal sac lymphoma in the UK [1] . In Japan, we reported 5 consecutive cases of primary lacrimal sac lymphoma, most of whom presented with DLBCL [2] . Here, we report an additional case of DLBCL in the lacrimal sac.
Case Report
A 52-year-old woman presented with a 3-month history of epiphora on the right side and a 1-month history of swelling in the right medial canthal area. There was no prior history of ocular or systemic disease.
On the first examination, a mass was palpated in the subcutaneous area of the right medial canthus ( Fig. 1a ). Lacrimal apparatus irrigation revealed a patent lacrimal drainage system. Computed tomography of the orbits revealed a lacrimal sac mass with involvement of the nasolacrimal duct. The mass was homogenous and isodense with respect to muscle, and there was no bone erosion. Magnetic resonance imaging revealed an isointense to slightly hyperintense mass on both T1-and T2-weighted images with mild enhancement (Fig. 1b) . The results of blood tests were unremarkable.
Excisional biopsy via external approach was performed under local anesthesia. The specimens showed proliferation of large-sized lymphocytes on histopathological examination ( Fig. 1c ). Immunohistochemical examination revealed that the specimens were positive for CD20, CD10, CD19, and BCL-6, but negative for CD3, CD5, BCL-2, and MUM-1 ( Fig. 1d, e ). The Ki67 labeling index was 80%. The results were compatible with DLBCL, germinal center B-cell type. No extraorbital lesion was found (Ann Arbor Stage IE). The patient was referred to a hematologist and was given 6 cycles of R-CHOP regimen, with good response. After completion of the 5th cycle of R-CHOP, the epiphora and the palpable mass on the right medial canthus had resolved.
Discussion
Here, we report a case of DLBCL in the lacrimal sac. In the UK, one-third of lacrimal sac lymphomas are MALT lymphomas, while the other one-third are DLBCLs [1] . On the other hand, 13 patients with primary lacrimal sac lymphoma have been reported in Japan, including our previously reported 5 patients: 6 patients (46.2%) had DLBCL, while only 2 patients (15.4%) had MALT lymphoma [2, 3] . Incorporating the results of this report to the previous studies [2, 3] reveals that half of the reported cases (7 of 14 patients) were found to have DLBCL. Since DLBCL is a more aggressive type of lymphoma than MALT lymphoma, lacrimal sac lymphoma tends to show poorer prognosis among Japanese compared to the UK patients.
Epiphora is usually the presenting symptom of a lacrimal sac lymphoma, as the presence of the tumor in the lacrimal sac causes obstruction of the tear drainage system [4, 5] . However, this case showed a patent lacrimal drainage system. Among our previously reported cases, 4 of 5 cases also presented with a patent lacrimal drainage system [2] . Therefore, despite the absence of epiphora or the patency of the lacrimal drainage system, lacrimal sac lymphomas should also be considered and ruled out when we are presented with a mass in the medial canthal area.
The imaging findings in our patient were typical for lacrimal sac lymphoma [2] . Computed tomography revealed a homogenous and isodense mass with respect to muscle. Magnetic resonance imaging showed an isointense to slightly hyperintense mass on both T1-and T2weighted images, with mild enhancement. Although bone destruction was not observed in this patient, this can occasionally be seen in some cases due to extensive growth of the mass [6] . Unfortunately, we were not able to take a dacryocystography, which would have been helpful to confirm the mass in the lacrimal sac and evaluate patency of the lacrimal drainage system.
In conclusion, we have reported a case of lacrimal sac DLBCL. In Japan, since half of lacrimal sac lymphomas are found to be DLBCLs, lacrimal sac lymphoma tends to show a poorer prognosis.
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